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(54) SEMICONDUCTOR DEVICE AND FABRICATION THEREOF 

(57)Abstract: 

PURPOSE: To realize a semiconductor device requiring no separation between P 
and N by making an electrode.wiring contact hole reaching an etching stop layer 
from the surface and making a contact with the side face of a power supply line. 
CONSTITUTION: An etching stop layer 3 is formed in an electrode.wiring contact 
hole forming region at a peripheral circuit part, constituting a part of conductive 
film at a memory circuit part, on an insulating film 2 covering a semiconductor 
substrate 1. A laminate structure of an insulating film 12 constituting a memory 
circuit part and a power supply line 21 of silicon is also formed at the peripheral 
circuit part and an electrode.wiring contact hole 28B, reaching the etching stop 
layer from the surface of the peripheral circuit part, is made thus exposing the 
side face of the power supply line 21. A power supply electrode wiring 30 is then 
formed on the surface and in the electrode-wiring contact hole where it is 
brought into contact with the side face of the power supply line 21 thus obviating 
the necessity of separating P and N between the memory part and the peripheral 
circuit part for same silicon layer. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The current supply line which consists of silicon which a laminating is carried out through the 
etching halt layer and insulator layer which were in the circumference circuit part on a wrap insulator 
layer about the semi-conductor substrate, and were formed on this insulator layer in the formation 
location of an electrode and a wiring contact hole, and is connected with a memory part, and supplies a 
power source, The electrode and wiring contact hole which penetrates a laminated structure with the 
current supply line which consists of an insulator layer and silicon from a front face, and reaches an 
etching halt layer, The semiconductor device characterized by coming to have the power-source 
electrode and wiring which consists of a metal in contact with the side face of the current supply line 
which is in this front face, and this electrode and wiring contact hole, and consists of this silicon. 
[Claim 2] With the process which forms an etching halt layer on a wrap insulator layer using some 
electric conduction film [ in / for a semi-conductor substrate / a memory circuit part ], to the electrode 
and wiring contact hole formation schedule field in a circumference circuit part, subsequently With the 
process which uses the current supply line which consists of an insulator layer which constitutes this 
memory circuit part, and silicon, and forms laminated structures, such as it, also in this circumference 
circuit part simultaneously, subsequently With the process which makes the side face of the current 
supply line which forms the electrode and wiring contact hole which reaches this etching halt layer from 
the front face in this circumference circuit part, and becomes the interior from this silicon express, 
subsequently The manufacture approach of the semiconductor device characterized by coming to 
contain the process contacted on the side face of the current supply line which forms the power-source 
electrode and wiring which continues in a front face, and this electrode and wiring contact hole, and 
consists of a metal, and consists of this silicon. 



[Translation done.] 
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[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to amelioration of the approach of manufacturing a 
semiconductor device and it with required for the conductive layer of a thin film taking electrode 
contact. 

[0002] Generally, in a semiconductor device, it is common for it to be required for the conductive layer 
of a thin film, for example, the polycrystalline silicon layer of a thin film, to take electrode contact. 
Although SRAM which uses recent years (thin film transistor), for example, TFT, as a load is realized, 
since a problem arises [ that it is various and ] in case it originates in using TFT as a load and electrode 
contact is taken to the conductive layer of a thin film, it is necessary to cancel it. 
[0003] 

[Description of the Prior Art] The table of the important section top view in the process key point for 
explaining the conventional example of the approach drawing 30 thru/or drawing 35 manufacture the 
TFT load mold SRAM for the important section cutting side elevation in the process key point for 
drawing 1 7 thru/or drawing 29 to explain the conventional example of the approach of manufacturing the 
TFT load mold SRAM again has been carried out, respectively, and it explains hereafter, referring to 
drawings, such as this. In addition, drawing 1 7 thru/or the important section cutting side elevation of 
drawing 29 have taken the cutting plane in alignment with line X-X expressed to drawing 30 which is an 
important section top view. Moreover, although SRAM is divided and being drawn, similarly, right-hand 
side is carrying out the table of the circumference circuit part, respectively, and left-hand side is the 
same [ this way of expressing ] in the example of a memory part and this invention explained later by a 
diagram. 

[0004] Refer to [ 17 ] drawing 17 . - (1) 

the active-region top of the silicon semi-conductor substrate 1 — wrap Si02 from — Si3 N4 by which 
the laminating was carried out to the becoming pad film and this pad film from — applying the 
alternative oxidizing [ thermally ] method using the becoming oxidation-resistant mask film — depending 
— Si02 from — the thin thickness 2, for example, the field insulator layer of 4000 [**], is formed. 
17-(2) 

applying the oxidizing [ thermally ] method, after removing the pad film and the oxidation-resistant mask 
film and making an active region express — depending — Si02 from — the thin thickness 3, for example, 
the gate dielectric film of 100 [**], is formed. 
[0005] Refer to [ 18 ] drawing 18 . - (1) 

the resist process and etching gas in a lithography technique — CHF3 ** — reactive ion etching 
(reactive ion etching:RIE) to carry out — it depends on applying law and contact hole 3A which 
performed alternative etching of gate dielectric film 3, and served as the aperture for impurity diffusion 
is formed. 

[0006] Refer to [ 19 ] drawing 19 . - (1) 

reduced pressure chemical vapor deposition (low pressure chemical vapour deposition:LPCVD) — it 
depends on applying law and the first polycrystalline silicon film which is thickness [**], 1000 [ for 
example, ], is formed. 
19-(2) 

P is introduced depending on applying a gaseous-phase diffusion method, and using high impurity 
concentration as 1x1021 [cm-3], and the n+-impurity range 4 is formed. 
[0007] Refer to [ 20 ] drawing 20 and drawing 30 . - (1 ) 

It is the resist process and etching gas in a lithography technique CC14+02 It depends on applying the 
RIE method to carry out, patterning of the first polycrystalline silicon film is performed, and 6 and a word 
line WL are formed in gate electrode 5 list. In addition, in this case, since the first polycrystalline silicon 
film in a circumference circuit part is removed, it is not visible to drawing. 
[0008] 20-(2) 
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As ion is driven in depending on applying ion-implantation, and setting a dose to 1x1015 [cm-2], and 
using acceleration energy as 30 [keV], and the n+-source field 7 and the n+-drain field 8 are formed. In 
addition, the ion implantation for forming a p+-drain field in a p+-source field list, although not illustrated 
is also performed, and, similarly a dose is set to 1x1015 [cm-2] in that case, and acceleration energy is 
also the same and he is BF2 as 30 [keV]. Ion is driven in. 

20- (3) 

The photograph resist film used when patterning of the first polycrystalline silicon film was carried out is 
removed. 

[0009] Refer to [ 21 ] drawing 21 and drawing 31 . - (1 ) 

LPCVD — it depends on applying law and the insulator layer 9 which consists of thickness 2, for 
example, SiO of 1000 [**], is formed. 

21 - (2) 

It is etching gas CHF3 It depends on applying the RIE method to carry out, and contact hole 9A (refer to 
drawing 31 ) for performing alternative etching of an insulator layer 9 and contacting the first 
polycrystalline silicon film and second polycrystalline silicon film is formed. 
[0010] Refer to [ 22 ] drawing 22 and drawing 31 . - (1) 

It depends on applying the LPCVD method and the second polycrystalline silicon film which is thickness 
[**], 1000 [ for example, ], is formed. 

22- (2) 

P is introduced into the second polycrystalline silicon film, depending on applying a gaseous-phase 
diffusion method, and using high impurity concentration as 1x1021 [cm-3]. 
[0011] 22-(3) 

It is the resist process and etching gas in a photograph lithography technique CCI4+02 It depends on 
applying the RIE method to carry out, patterning of the second polycrystalline silicon film is performed, 
and the bottom gate electrodes 10 (refer to drawing 31 ) and 1 1 of TFT are formed. In addition, the 
bottom gate electrodes 10 and 1 1, such as this, do not need to say that it is in contact with the gate 
electrode 5 of the driving-side transistor formed by the first polycrystalline silicon film, or 6. 
[0012] Refer to [ 23 ] drawing 23 . - (1) 

applying a CVD method — depending — thickness 2, for example, SiO of 200 [**], from — the 
becoming insulator layer 12 is formed. 

23- (2) 

It depends on applying the RIE method which sets the resist process and etching gas in a lithography 
technique to CHF3+helium, alternative etching of an insulator layer 12 is performed, and the contact 
hole of the second polycrystalline silicon film and the third polycrystalline silicon film is formed. 
[001 3] Refer to [ 24 ] drawing 24 and drawing 32 . - (1 ) 

It depends on applying the LPCVD method and thickness, for example, the third polycrystalline silicon 
film of 500 [**], is formed. 

24- (2) 

He is BF2, using [ depend on applying the resist process and ion-implantation in a lithography technique, 
and ] acceleration energy as 10 [keV] at the part which should serve as a source field of TFT of the 
third polycrystalline silicon film, a drain field, and a VCC supply line using a dose as 1x1014 [cm-2]. Ion 
is driven in. 
[0014] 24-(3) 

It is etching gas to the resist process list in a lithography technique CCI4 / 02 To apply the RIE method 
to carry out therefore Patterning of the third polycrystalline silicon film A line in contact partial 13 (refer 
to drawing 32 ) list 14, the drain field 1 5 (refer to drawing 32 ) of TFT, the source field 1 6 (refer to 
drawing 32 ), the channel field 17, the drain field 18 (refer to drawing 32 ) of TFT and the source field 19 
(refer to drawing 32 ), and the channel field 20 (refer to drawing 32 ), The VCC supply line 21 (refer to 
drawing 32 ) is formed. 
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[0015] Refer to [ 25 ] drawing 25 . - (1) 

LPCVD — applying law — depending — thickness 2, for example, SiO of 500 [**], from — the becoming 
insulator layer 22 is formed. 

25- (2) 

It is the resist process and etching gas in a lithography technique CHF3 It depends on applying the RIE 
method to carry out, alternative etching of an insulator layer 22 is performed, and interconnect contact 
hole 22A of the third polycrystalline silicon film and the fourth polycrystalline silicon film which 
constitute the contact part 13 mentioned in relation to process 24-(3) is formed. 
[001 6] Refer to [ 26 ] drawing 26 and drawing 33 . - (1 ) 

It depends on applying the LPCVD method and thickness, for example, the fourth polycrystalline silicon 
film of 1000 [**], is formed. 

26- (2) 

P is introduced into the fourth polycrystalline silicon film, depending on applying a gaseous-phase 
diffusion method, and using high impurity concentration as 1x1020 [cm-3]. 
[0017] 26-(3) 

It is etching gas to the resist process list in a lithography technique CCI4+02 It depends on applying the 
RIE method to carry out, patterning of the fourth polycrystalline silicon film is performed, and the upside 
gate electrodes 23 (refer to drawing 33 ) and 24 of TFT are formed. In addition, the upside gate 
electrodes 23 and 24, such as this, do not need to say that it is in contact with the gate electrode 5 of 
the driving-side transistor substantially formed by the first polycrystalline silicon film, or 6. 
[0018] Refer to [ 27 ] drawing 27 . - (1) 

applying a CVD method — depending — thickness 2, for example, SiO of 1000 [**], from — the 
becoming insulator layer 25 is formed. 
[0019] 27-(2) 

the resist process list in a lithography technique — etching gas — CHF3 ** — applying the RIE method 
to carry out — depending — Si02 from — although becoming alternative etching of insulator layers 25, 
22, 12, 9, and 3 is performed and contact hole 25A of a source field and the fifth polycrystalline silicon 
film is formed, contact hole 25B in this, simultaneously a circumference circuit part is also formed. 
[0020] However, when forming contact hole 25B, since the VCC supply line 21 intervenes in the medium, 
insulator layers 25 and 22 are etched, but since it will be automatically stopped if the VCC supply line 
21 is reached, the etching will be in a condition like a graphic display. In addition, only what was directed 
with the notation 7 as a source field in contact with the fifth polycrystalline silicon film is expressed by 
drawing. 

[0021] Refer to [ 28 ] drawing 28 and drawing 34 . - (1) 

It depends on applying the LPCVD method and thickness, for example, the fifth polycrystalline silicon 

film of 1000 [**], is formed. 

28-(2) 

P ion is introduced into the fifth polycrystalline silicon film, using [ depend on applying the resist process 
and ion-implantation in a lithography technique, and ] acceleration energy as 30 [keV] using a dose as 
5x1015 [cm-2]. For that reason, this ion implantation is for forming into n mold conductivity the part 
which should serve as a grounding conductor, a grounding conductor grounds the source field 7, and the 
source field 7 is n+. It depends on having become. 
[0022] 28-(3) 

He is BF2 to the fifth polycrystalline silicon film, using [ depend on applying the resist process and ion- 
implantation in a lithography technique again, and ] acceleration energy as 30 [keV], after removing the 
resist film which is the ion-implantation mask used by process 28-(2) using a dose as 2x1015 [cm-2]. 
Ion is introduced. It is p+, in case this ion implantation is for forming into p mold conductivity the part 
which should serve as a VCC outgoing line, a VCC outgoing line contacts the VCC supply line 21 and, as 
for that reason, the VCC supply line 21 forms TFT. It depends on having become. 
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[0023] 28-(4) 

It is etching gas to the resist process list in a lithography technique CCI4+02 It depends on applying the 
RIE method to carry out, and patterning of the fifth polycrystalline silicon film is performed and a 
grounding conductor 26, the drawer electrode 27 (refer to drawing 34 ), and the VCC outgoing line 29 in 
a circumference circuit part are formed. 
[0024] Refer to [ 29 ] drawing 29 and drawing 35 . - (1) 

LPCVD — applying law — depending — thickness 2, for example, SiO of 500 [**], from — the insulator 
layer which consists of thin insulator layer and thickness, for example, BPSG of 3000 [**], 
(borophosphosilicate glass) is formed. In addition, the insulator layer of said bilayer is made into one by a 
diagram, and it has expressed, and let this be an insulator layer 28. 
29-(2) 

Heat treatment to carry out a reflow of the insulator layer 28, and carry out flattening is performed. 
[0025] 29-C3) 

It is etching gas to the resist process list in a lithography technique CHF3 It depends on applying the 
RIE method to carry out, alternative etching of an insulator layer 28 is performed, and bit line contact 
hole 28A (refer to drawing 35 ), and a VCC electrode and wiring contact hole 28B (refer to drawing 35 ) 
are formed. 
[0026] 29-(4) 

It depends on applying the sputtering method and thickness, for example, aluminum film of 1 [mum], is 
formed, patterning of this is carried out by applying the usual photograph lithography technique, and a bit 
line BL, and /BL, and a VCC electrode and wiring 30 are formed. In addition, W film and the TiN film can 
be substituted for aluminum film, and a CVD method can also be substituted for the sputtering method. 
Moreover, in the source gas in the case of forming W film, it is WF6+SiH4. In the source gas in the case 
of forming TiN, it is TiCI4+NH3. It can use, respectively. 
[0027] 

[Problem(s) to be Solved by the Invention] In case the fifth polycrystalline silicon film is conductivity- 
ized in the Prior art which explained about drawing 17 thru/or drawing 35 , as described to process 31- 
(2) and 31 -(3), a grounding conductor 26 must be used as n mold in a memory part, and the VCC 
outgoing line 29 must be used as p mold in a circumference circuit part. 

[0028] This depends on that it must be made the configuration between which pn junction is not made 
to be placed between each since the source field 7 where a grounding conductor 26 contacts is n mold 
and the VCC supply line 21 by which the VCC outgoing line 29 contacts is p mold, for this reason, a 
mask routing counter increases, a process becomes complicated, and that part and the manufacture 
yield are falling. 

[0029] Moreover, originally, metaled VCC electrode and wiring 30 should take the VCC supply line 21 
and contact, and although it is necessary in that case to form a contact hole in a wrap insulator layer in 
the VCC supply line 21, when the VCC supply line 21 cannot form thickly in connection with other, while 
carrying out over etching of the contact hole formed in an insulator layer, it may run through the VCC 
supply line 21. In order to avoid this, in said conventional example, the comparatively thick VCC outgoing 
line 29 is made to intervene between a VCC electrode and wiring 30, and the VCC supply line 21, like a 
structure division of the above mentioned pn, a mask routing counter increases, a process becomes 
complicated, and the part and the manufacture yield are falling. In addition, said over etching is 
indispensable in order for a contact hole to open certainly and to make a substrate express in all the 
parts in a wafer. 

[0030] This invention is a very easy means, tends to make it possible to contact the thin silicon film, and 
a metal electrode and wiring directly, consequently tends to make a structure division of pn etc. 
unnecessary. 
[0031] 

[Means for Solving the Problem] In the semiconductor device which depends on this invention, and its 
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manufacture approach (Da semi-conductor substrate (for example, silicon semi-conductor substrate 1) 
The etching halt layer (for example, etching halt layer 31 which consists of polycrystalline silicon) and 
insulator layers (for example, insulator layer 12 etc.) which were in the circumference circuit part on 
wrap insulator layers (for example, field insulator layer 2 etc.), and were formed on this insulator layer in 
the formation location of an electrode and a wiring contact hole are minded. The current supply line 
which consists of silicon which a laminating is carried out, and is connected with a memory part, and 
supplies a power source (for example, VCC supply line 21 which consists of polycrystalline silicon), The 
electrode and wiring contact hole which penetrates a laminated structure with the current supply line 
which consists of insulator layers (for example, insulator layers 28, 25,. 22, 12, and 9 etc.) and silicon 
from a front face, and reaches an etching halt layer (for example, a VCC electrode and wiring contact 
hole 28B), or [ that it is characterized by coming to have the power-source electrode and wiring (for 
example, the VCC electrode and wiring 30 which consists of aluminum) which consists of a metal in 
contact with the side face of the current supply line which is in this front face, and this electrode and 
wiring contact hole, and consists of this silicon ] — [0032] [ or ] With the process which forms an 
etching halt layer on a wrap insulator layer using some electric conduction film [ in / for a semi- 
conductor substrate / a memory circuit part ], to the electrode and wiring contact hole formation 
schedule field in a circumference circuit part, (2) Subsequently With the process which uses the current 
supply line which consists of an insulator layer which constitutes this memory circuit part, and silicon, 
and forms laminated structures, such as it, also in this circumference circuit part simultaneously, 
subsequently With the process which makes the side face of the current supply line which forms the 
electrode and wiring contact hole which reaches this etching halt layer from the front face in this 
circumference circuit part, and becomes the interior from this silicon express, subsequently It is 
characterized by coming to contain the process contacted on the side face of the current supply line 
which forms the power-source electrode and wiring which continues in a front face, and this electrode 
and wiring contact hole, and consists of a metal, and consists of this silicon. 
[0033] 

[Function] It also became unnecessary for it to become unnecessary to make the power-source 
outgoing line which depends on taking said means, and it becomes possible to contact the power-source 
electrode and wiring which consists of a current supply line which consists of thin silicon film, and a 
metal directly, therefore consists of thick silicon in the medium intervene consequently, and to carry out 
a structure division of pn etc. in a memory part and a circumference circuit part about the same silicon 
layer. 
[0034] 

[Example] The table of the important section top view of the TFT load mold SRAM in the process key 
point for drawing 1 1 thru/or drawing 16 to explain one example of this invention for the important 
section cutting side elevation of the TFT load mold SRAM in the process key point for drawing 1 thru/or 
drawing 10 to explain one example of this invention again has been carried out, respectively, and it 
explains to a detail hereafter, referring to drawings, such as this. In addition, the notation and this 
notation which were used in drawing 17 thru/or drawing 35 shall express a part for the said division, or 
shall have the same semantics. Moreover, drawing 1 thru/or the important section cutting side elevation 
of drawing 10 have taken the cutting plane in alignment with line X-X expressed to drawing 1 1 which is 
an important section top view, furthermore, a process, i.e., 20-, until it forms the n+Hmpurity range 4 
again from the first process in the conventional example explaining drawing 17 thru/or drawing 35 — 
since the process to (1) thru/or 22-(2) is the same also in this example, it is skipped, and it is explained 
from the next phase. 

[0035] Refer to [ 1 ] drawing 1 and drawing 1 1 . - (1) 

It is etching gas to the resist process list in a lithography technique CCI4+02 It depends on applying the 
RIE method to carry out, and patterning of the first polycrystalline silicon film is performed and the gate 
electrodes 5 and 6, the etching halt layer 31 corresponding to the VCC supply line installation field of a 
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circumference circuit part, and a word line WL (refer to drawing 1 1 ) are formed. 
[0036] 1-(2) 

As ion is driven in depending on applying ion-implantation, and setting a dose to 1x1015 [cm-2], and 
using acceleration energy as 30 [keV], and the n+-source field 7 and the n+-drain field 8 are formed. In 
addition, the ion implantation for forming a p+-drain field in a p+-source field list, although not illustrated 
is also performed, and, similarly a dose is set to 1x1015 [cm-2] in that case, and acceleration energy is 
also the same and he is BF2 as 30 [keV]. Ion is driven in. 

1- (3) 

The photograph resist film used when patterning of the first polycrystalline silicon film was carried out is 
removed. 

[0037] Refer to [ 2 ] drawing 2 and drawing 1 2 . - (1 ) 

LPCVD — it depends on applying law and the insulator layer 9 which consists of thickness 2, for 
example, SiO of 1000 [**], is formed. 

2- (2) 

It is etching gas CHF3 It depends on applying the RIE method to carry out, and contact hole 9A (refer to 
drawing 12 ) for performing alternative etching of an insulator layer 9 and contacting the first 
polycrystalline silicon film and second polycrystalline silicon film is formed. 
[0038] Refer to [ 3 ] drawing 3 and drawing 12 . - (1) 

It depends on applying the LPCVD method and the second polycrystalline silicon film which is thickness 
[**], 1000 [ for example, ], is formed. 

3- (2) 

P is introduced into the second polycrystalline silicon film, depending on applying a gaseous-phase 
diffusion method, and using high impurity concentration as 1x1021 [cm-3]. 
[0039] 3-(3) 

It is the resist process and etching gas in a lithography technique CCI4+02 It depends on applying the 
RIE method to carry out, patterning of the second polycrystalline silicon film is performed, and the 
bottom gate electrodes 10 (refer to drawing 12 ) and 1 1 of TFT are formed. In addition, the bottom gate 
electrodes 10 and 11, such as this, do not need to say that it is in contact with the gate electrode 5 of 
the driving-side transistor formed by the first polycrystalline silicon film, or 6. Moreover, in this case, 
since the second polycrystalline silicon film in a circumference circuit part is removed, it is not visible to 
drawing. 

[0040] Refer to [ 4 ] drawing 4 . - (1 ) 

applying a CVD method — depending — thickness 2, for example, SiO of 200 [**], from — the 
becoming insulator layer 12 is formed. 

4- (2) 

It depends on applying the RIE method which sets the resist process and etching gas in a lithography 
technique to CHF3+helium, alternative etching of an insulator layer 12 is performed, and the contact 
hole of the second polycrystalline silicon film and the third polycrystalline silicon film is formed. 
[0041] Refer to [ 5 ] drawing 5 and drawing 1 3 . - (1) 

It depends on applying the LPCVD method and thickness, for example, the third polycrystalline silicon 
film of 500 [**], is formed. 

5- (2) 

He is BF2, using [ depend on applying the resist process and ion-implantation in a lithography technique, 
and ] acceleration energy as 10 [keV] at the part which should serve as a source field of TFT of the 
third polycrystalline silicon film, a drain field, and a VCC supply line using a dose as 1x1014 [cm-2]. Ion 
is driven in. 
[0042] 5-(3) 

It is etching gas to the resist process list in a lithography technique CCI4 / 02 To apply the RIE method 
to carry out therefore Patterning of the third polycrystalline silicon film A line in contact partial 13 (refer 
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to drawing 1 3 ) list 1 4, the drain field 1 5 (refer to drawing 1 3 ) of TFT, the source field 1 6 (refer to 
drawing 1 3 ), the channel field 17, the drain field 18 (refer to drawing 13 ) of TFT and the source field 19 
(refer to drawing 13 ), and the channel field 20 (refer to drawing 13 ), The VCC supply line 21 (refer to 
drawing 13 ) is formed. 
[0043] Refer to [ 6 ] drawing 6 . - (1) 

LPCVD — applying law — depending — thickness 2, for example, SiO of 500 [**], from — the becoming 
insulator layer 22 is formed. 

6- (2) 

It is the resist process and etching gas in a lithography technique CHF3 It depends on applying the RIE 
method to carry out, alternative etching of an insulator layer 22 is performed, and interconnect contact 
hole 22A of the third polycrystalline silicon film and the fourth polycrystalline silicon film which 
constitute the contact part 13 mentioned in relation to process 5-(3) is formed. 
[0044] Refer to [ 7 ] drawing 7 and drawing 14 . - (1) 

It depends on applying the LPCVD method and thickness, for example, the fourth polycrystalline silicon 
film of 1000 [**], is formed. 

7- (2) 

P is introduced into the fourth polycrystalline silicon film, depending on applying a gaseous-phase 
diffusion method, and using high impurity concentration as 1x1020 [cm-3]. 
[0045] 7-(3) 

It is etching gas to the resist process list in a lithography technique CCI4+02 It depends on applying the 
RIE method to carry out, patterning of the fourth polycrystalline silicon film is performed, and the upside 
gate electrodes 23 (refer to drawing 14 ) and 24 of TFT are formed. In addition, the upside gate 
electrodes 23 and 24, such as this, do not need to say that it is in contact with the gate electrode 5 of 
the driving-side transistor substantially formed by the first polycrystalline silicon film, or 6. Moreover, in 
this case, since the fourth polycrystalline silicon film in a circumference circuit part is removed, it is not 
visible to drawing. 

[0046] Refer to [ 8 ] drawing 8 . - (1) 

applying a CVD method — depending — thickness 2, for example, SiO of 1000 [**], from — the 
becoming insulator layer 25 is formed. 

8- (2) 

the resist process list in a lithography technique — etching gas — CHF3 ** — applying the RIE method 
to carry out — depending — Si02 from — becoming alternative etching of insulator layers 25, 22, 12, 9, 
and 3 is performed, and contact hole 25A of a source field and the fifth polycrystalline silicon film is 
formed. In addition, only what was directed with the notation 7 is expressed by drawing as a source field 
in contact with the fifth polycrystalline silicon film. Moreover, in this invention, it does not carry out 
forming the contact hole in a circumference circuit part in this phase. 
[0047] Refer to [ 9 ] drawing 9 and drawing 15 . - (1) 

It depends on applying the LPCVD method and thickness, for example, the fifth polycrystalline silicon 
film of 1000 [**], is formed. 

9- (2) 

P is introduced into the fifth polycrystalline silicon film, depending on applying a gaseous-phase diffusion 
method, and using high impurity concentration as 1x1021 [cm-3]. There is no need, such as carrying out 
only to the part which should serve as a grounding conductor selectively that what is necessary is just 
to perform this gaseous-phase diffusion all over the fifth polycrystalline silicon film, and it is 
unnecessary. [ of a structure division / as / in the conventional example / of pn ] 
[0048] 9-(3) 

It is etching gas to the resist process list in a lithography technique CCI4+02 It depends on applying the 
RIE method to carry out, patterning of the fifth polycrystalline silicon film is performed, and a grounding 
conductor 26 and the drawer electrode 27 (refer to drawing 15 ) are formed. 
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[0049] Refer to [ 1 0 ] drawing 10 and drawing 16 . - (1 ) 

LPCVD — applying law — depending — thickness 2, for example, SiO of 500 [**], from — the insulator 
layer which consists of thin insulator layer and thickness, for example, BPSG of 3000 [**], is formed. In 
addition, the insulator layer of said bilayer is made into one also here, and it has expressed, and let this 
be an insulator layer 28. 
[0050] 10-(2) 

Heat treatment to carry out a reflow of the insulator layer 28, and carry out flattening is performed. 
10-(3) 

It is the resist process and etching gas in a lithography technique CHF3 It depends on applying the RIE 
method to carry out, alternative etching of an insulator layer 28 is performed, while forming bit line 
contact hole 28A (refer to drawing 1 6 ), alternative etching of the VCC supply line 21 which serves as 
an insulator layer 28 from 25, 22, and polycrystalline silicon, an insulator layer 12, and an insulator layer 
9 is performed, and a VCC electrode and wiring contact hole 28B (refer to drawing 16 ) are formed. In 
addition, since this VCC electrode and wiring contact hole 28B may make the VCC supply line 21 
penetrate, that formation is very easy. 

[0051] At this process, when forming contact holes 28A and 28B, it sets into a memory part. Although 
an insulator layer is etched also in a memory part or a circumference circuit part since the etching halt 
layer 31 to which the grounding conductor 26 which becomes the substrate of an insulator layer 28 from 
polycrystalline silicon becomes the substrate of an insulator layer 9 from polycrystalline silicon in a 
circumference circuit part again intervenes, respectively Since it will be automatically stopped if a 
grounding conductor 26 or the etching halt layer 31 is reached, the etching will be in a condition like a 
graphic display. In addition, the etching halt layer 31 is not what was installed separately, and it is as 
having described above to use the polycrystalline silicon film of the first pass eye generally formed 
thickly. Moreover, the etching halt layer 31 is CHF3 actually, saying that the role of an etching halt is 
played. Although etched, even if it adds 1000 [**] and over etching since it is thick as opposed to the 
VCC supply line 21 being 500 [**], it will not result, by the time it penetrates and reaches a substrate 1. 
Incidentally, it is Si02. When etching, the selection ratio with polycrystalline silicon is about ten. 
[0052] 10-(4) 

It depends on applying the sputtering method and thickness, for example, aluminum film of 1 [mum], is 
formed, patterning of this is carried out by applying the usual photograph lithography technique, and a bit 
line BL, and /BL, and a VCC electrode and wiring 30 are formed. In addition, even if it sets in this case, 
W film and the TiN film can be substituted for aluminum film, and a CVD method can also be substituted 
for the sputtering method. Moreover, in the source gas in the case of forming W film, it is WF6+SiH4. In 
the source gas in the case of forming TiN, it is TiCI4+NH3. It can use, respectively. The VCC electrode 
and the wiring 30 formed here are in the condition of contacting the side face of the VCC supply line 21 
expressed in contact hole 28B. 
[0053] 

[Effect of the Invention] Laminating formation of the current-supply line has carried out through the 
insulator layer on the etching halt layer in an electrode and a wiring contact hole formation location, and 
the electrode and the wiring contact hole which reaches an etching halt layer from a front face is 
formed, and the power-source electrode and wiring which consists of a metal in contact with the side 
face of a current supply line is formed in its electrode and wiring contact hole in the semiconductor 
device which depends on this invention, and its manufacture approach. 

[0054] It also became unnecessary for it to become unnecessary to make the power-source outgoing 
line which depends on taking said configuration, and it becomes possible to contact the power-source 
electrode and wiring which consists of a current supply line which consists of thin silicon film, and a 
metal directly, therefore consists of thick silicon in the medium intervene consequently, and to carry out 
a structure division of pn etc. in a memory part and a circumference circuit part about the same silicon 
layer. 
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[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the important section cutting side elevation of the TFT load mold SRAM in the process 
key point for explaining this invention 1 example. 

[Drawing 2] It is the important section cutting side elevation of the TFT load mold SRAM in the process 
key point for explaining this invention 1 example. 

[Drawing 3] It is the important section cutting side elevation of the TFT load mold SRAM in the process 
key point for explaining this invention 1 example. 

[Drawing 4] It is the important section cutting side elevation of the TFT load mold SRAM in the process 
key point for explaining this invention 1 example. 

[Drawing 5] It is the important section cutting side elevation of the TFT load mold SRAM in the process 
key point for explaining this invention 1 example. 

[Drawing 6] It is the important section cutting side elevation of the TFT load mold SRAM in the process 
key point for explaining this invention 1 example. 

[Drawing 7] It is the important section cutting side elevation of the TFT load mold SRAM in the process 
key point for explaining this invention 1 example. 

[Drawing. 8] It is the important section cutting side elevation of the TFT load mold SRAM in the process 
key point for explaining this invention 1 example. 

[Drawing 9] It is the important section cutting side elevation of the TFT load mold SRAM in the process 
key point for explaining this invention 1 example. 

[Drawing 10] It is the important section cutting side elevation of the TFT load mold SRAM in the 
process key point for explaining this invention 1 example. 

[Drawing 11] It is the important section top view of the TFT load mold SRAM in the process key point 
for explaining this invention 1 example. 

[Drawing 12] It is the important section top view of the TFT load mold SRAM in the process key point 
for explaining this invention 1 example. 

[Drawing 13] It is the important section top view of the TFT load mold SRAM in the process key point 
for explaining this invention 1 example. 

[Drawing 14] It is the important section top view of the TFT load mold SRAM in the process key point 
for explaining this invention 1 example. 

[Drawing 15] It is the important section top view of the TFT load mold SRAM in the process key point 
for explaining this invention 1 example. 

[Drawing 16] It is the important section top view of the TFT load mold SRAM in the process key point 
for explaining this invention 1 example. 
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[Drawing 17] It is an important section cutting side elevation in the process key point for explaining the 
conventional example of the approach of manufacturing the TFT load mold SRAM. 

[Drawing 18] It is an important section cutting side elevation in the process key point for explaining the 
conventional example of the approach of manufacturing the TFT load mold SRAM. 

[Drawing 19] It is an important section cutting side elevation in the process key point for explaining the 
conventional example of the approach of manufacturing the TFT load mold SRAM. 

[Drawing 20] It is an important section cutting side elevation in the process key point for explaining the 
conventional example of the approach of manufacturing the TFT load mold SRAM. 

[Drawing 21] It is an important section cutting side elevation in the process key point for explaining the 
conventional example of the approach of manufacturing the TFT load mold SRAM. 

[Drawing 22] It is an important section cutting side elevation in the process key point for explaining the 
conventional example of the approach of manufacturing the TFT load mold SRAM. 

[Drawing 23] It is an important section cutting side elevation in the process key point for explaining the 
conventional example of the approach of manufacturing the TFT load mold SRAM. 

[Drawing 24] It is an important section cutting side elevation in the process key point for explaining the 
conventional example of the approach of manufacturing the TFT load mold SRAM. 

[Drawing 25] It is an important section cutting side elevation in the process key point for explaining the 
conventional example of the approach of manufacturing the TFT load mold SRAM. 

[Drawing 26] It is an important section cutting side elevation in the process key point for explaining the 
conventional example of the approach of manufacturing the TFT load mold SRAM. 

[Drawing 27] It is an important section cutting side elevation in the process key point for explaining the 
conventional example of the approach of manufacturing the TFT load mold SRAM. 

[Drawing 28] It is an important section cutting side elevation in the process key point for explaining the 
conventional example of the approach of manufacturing the TFT load mold SRAM. 

[Drawing 29] It is an important section cutting side elevation in the process key point for explaining the 
conventional example of the approach of manufacturing the TFT load mold SRAM. 

[Drawing 30] It is an important section top view in the process key point for explaining the conventional 
example of the approach of manufacturing the TFT load mold SRAM. 

[Drawing 31] It is an important section top view in the process key point for explaining the conventional 
example of the approach of manufacturing the TFT load mold SRAM. 

[Drawing 32] It is an important section top view in the process key point for explaining the conventional 
example of the approach of manufacturing the TFT load mold SRAM. 

[Drawing 33] It is an important section top view in the process key point for explaining the conventional 
example of the approach of manufacturing the TFT load mold SRAM. 

[Drawing 34] It is an important section top view in the process key point for explaining the conventional 
example of the approach of manufacturing the TFT load mold SRAM. 

[Drawing 35] It is an important section top view in the process key point for explaining the conventional 
example of the approach of manufacturing the TFT load mold SRAM. 
[Description of Notations] 

1 Silicon Semi-conductor Substrate 

2 Field Insulator Layer 

3 Gate Dielectric Film 
3A Contact hole 

4 N+-Impurity Range 

5 Gate Electrode 

6 Gate Electrode 

7 N+-Source Field 

8 N+-Drain Field 

9 Insulator Layer 
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9A Contact hole 

10 Bottom Gate Electrode 

1 1 Bottom Gate Electrode 

1 2 Insulator Layer 

13 Contact Part 

14 Contact Part 

15 Drain Field of TFT 

1 6 Source Field of TFT 

17 Channel Field of TFT 

18 Drain Field of TFT 

1 9 Source Field of TFT 

20 Channel Field of TFT 

21 VCC Supply Line 

22 Insulator Layer 
22A Contact hole 

23 Upside Gate Electrode 

24 Upside Gate Electrode 

25 Insulator Layer 
25A Contact hole 
25B Contact hole 

26 Grounding Conductor 

27 Drawer Electrode 

28 Insulator Layer 

28A Bit line contact hole 
28B Contact hole 

29 VCC Outgoing Line 

30 VCC Electrode and Wiring 

31 Etching Halt Layer 
BL Bit line 

/BL Bit line 
WL Word line 



[Translation done.] 
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